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Basic data of human hair follicles 


Total number 

~ 5 000 000 (mostly vellus). 

Hair cycle distribution (terminal 
scalp hair) 

• Anagen: 85-90% 

• Telogen: 10-15% 

• Catagen:<l% 

Duration of hair cycle phases 

• Anagen: 2-6 years 

• Catagen: 2-3 weeks r Terminal scalp hair 

• Telogen: 3 months J 

• There are substantial variations in anagen duration: 
o Terminal moustache: 4-14 weeks. 

o Terminal arms: 6-12 weeks, 
o Terminal legs: 19-26 weeks, 
o Vellus: 6-12 weeks. 

• Premature anagen induction is induced by plucking of telogen 
hair shafts (depilation). 

• Estrogens prolong anagen. 

• Thyroxine promotes growth, corticosteroids retard anagen 
onset. 

Number of lifetime cycles per scalp 
follicle 

10-20 

Hair shaft production rate (scalp) 

• - 0.35 mm/day, 1 cm/month. 

• Hair production is not influenced by cutting/shaving. 

• Estrogens reduce hair growth rate. 

• Androgens increase hair growth rate & hair diameter in 
androgen-dependent sites (e.g. beard). 











Hair bulb 


Hair matrix 

Rapidly proliferatin^eratino^^^^ 

Club hair 


Miniaturization 

_£lopecjo)^Jh^ S mWaturitedfo^cles still display and ^^1 

Arrector pili 
muscle 

- 1 

bulge 

of epithelial stem celisof thehail folho^ 6 ' ° f P * mUSCl ® insertion; ma J° r seat 

secondary hair 

germ 

club hair and dermalpSa in'tfloaen hL^folfc^® S ' em Ce " S; l0Cated be,Ween 

connective 
tissue sheath 
(CTS) 

Ca||U| ,1^. 

Special mesenchymal follicular sheath that is tinht^TnWn . ~ r -- 

basement membrane and is continuous with the follicular dermatpapfe ^ f °" iC ' e 

roiiicular 
dermal papilla 
(DP) 

Hair patterns 

morptrog^ic with inc,uc ' ive °nS 

ISi£ 

• Diffuse chest hair: Normally grows only in men, after puberty (until 6* decadel 

• Axillary: Appears about 2 years after first pubic hairs ini! if!°l 


'-uucabians; frequently absent in older individuals. 
» Tnchoglyphics: Single, clockwise parietal whirl nr^c. 
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Congenital adrenal hyperplasia 

Classic CAH: 

• During the first 2 weeks of life: dehydra¬ 
tion and electrolyte abnormalities (due 
to cortisol deficiency); ambiguous geni¬ 
talia in female neonates, hyperpigmen¬ 
tation of the genitals, flexural areas & 
palmoplantar creases. 

• Precocious pubarche, followed by hir¬ 
sutism, acne and patterned alopecia. 

• Lack of breast development in women 
and a large penis with small testicles 
and no spermatogenesis in men 

Late-onset (non-classic) CAH: 

• Occurs due to partial deficiency of one 
or more enzymes in the metabolic 
pathway leading to cortisol production. 

• It usually becomes apparent during 
adolescence or young adulthood. 

• Unlike classic CAH, late-onset forms may 
have manifestations that are subtle and 
easily overlooked. Women with late- 
onset CAH may have normal menstrual 
cycles and normal basal serum hor¬ 
mone levels. 

• Stimulation of the adrenal cortex with 
ACTH is necessary to detect the enzy¬ 
matic defect. About 80% of the patients 
will present with polycystic ovary syn¬ 
drome (PCOS). 

Cryptic CAH: Described in family mem¬ 
bers of patients with CAH: 

• Same biochemical alterations as fhe 
affected individuals. 

No clinical manifestations. 
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1 Differential diagnosis of hirsutism J 


History & physical examination 

Evaluate for symptoms & signs of: 

Cushing’s syndrome, acromegaly, menstrual alterations, virilization 
Review medications, Including supplements 



Testosterone 

(nl = 20-90 ng/dl) 


Normal or slightly >100 ng/d! 


SHB Gi 

3aAG normal/T 
free testosterone slightly t 


i 


Testosterone levels 100-200 ng/dl 


1 


Testosterone levels >200 ng/dl 


Constitutional hirsutism 


Ovarian 

Adrenal | 

Familial I 

i 

J 

DHEA-S nl II 
A4A nl/t 

DHEA-S t 
| Cortisol T* | 

1 Normal 1 


Hyper¬ 

prolactinemia 


£ 


Free testosterone 
greater 

(proportionally] 
DHEA-S normal 
SHBGi 
FSH i, LH T 
Estrone Tf 
Prolactin slightly T 
Pelvic ultrasound 


DHEA-S & 


CT scan or ultrasound 

A4A 


of adrenal glands & 

moderately t 


ovaries 


I 


CAH 


Cushing’s 

syndrome 


Adrenal 

tumor 


± 


Prolactin T 


Polycystic 

ovary 

syndrome 


17-OH 17-OH-progesterone 

A4A A4-Andostenedione 

3aAG 3a-androstanediol glucuronide 


* If clinical picture is very intense. 

SHBG = steroid hormone-binding globulin. 
DHEA-S = dehydroepiandrosterone sulfate 
CAH = congenital adrenal hyperplasia 


Cortisol nl 
17-OH T 


Cortisol nl 
17-OH nl/t 


Ovarian 

tumor 


Cortisol nl/t 
17-OH nl/T 
DHEA-S ttt 
Rapid 
symptoms 


DHEA-S nl 
3ctAGT 


Dexamethasone suppression test 
ACTH stimulation test 
CT scan, venous catheterization, etc. 
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Results of hair pull test and hair pluck test in different types of alopecias^ 


Hair pull test 

Hair pluck test 

Alopecia 

areata 

Positive at edges of expanding 
circumscribed patch or diffuse in wide¬ 
spread disease; some dystrophic 
anagen as well as telogen hairs will be 
found. 

The more active the disease, the higher 
the telogen count will be (can reach 

100%) ana' the more likely the dystrophic 
onagen hairs will be present. 

Androgenetic 

alopecia 

Normal 

Normal or slightly increased telogen count 
in affected area. 

Telogen 

effluvium 

Increased numbers of normal telogen 
hairs. 

Telogen count elevated in all parts of the 
scalp; (>20% suspicious; >25% diagnostic); 
no dystrophic (pencil-point) hairs present. 

Trichotillomania 

Both hair pull & hair pluck are normal in unaffected areas 

Traction 

alopecia 

Non-scarring 
alopecia in SLE 

Numerous telogen hairs can be 
extracted in a telogen effluvium. Both 
telogen hairs and dystrophic anagen 
hairs can be extracted in the anagen 
effluvium pattern. 

In a telogen effluvium, normal telogen and 
anagen hairs are found and the percent¬ 
age of telogen hairs is increased (> 20%). 

In an anagen effluvium, bofh telogen hairs 
and dystrophic anagen hairs are found; 
normal anagen hairs are scarce. 

Chronic cut. LE 

May be positive at the periphery or with¬ 
in involved areas, negative in normal¬ 
appearing scalp. 

Increased telogen count at periphery or 
within involved areas, normal elsewhere 
on scalp. 

Pseudo-pelade 
of Brocq 

Reportedly positive for anagen hairs in 
rare cases of marked disease activity. 

Unlikely to be helpful. 

Lichen 

planopilaris 

+ve at the periphery or within involved 
areas, negative in normal-appearing 
scalp. 

Increased telogen count at periphery or 
within involved areas, normal else-where 
on scalp. 

Syphilitic 

alopecias 

Expected to be positive for increased 
numbers of telogen hairs. 

Expected to be positive for an increased 
telogen count (100% in some cases). 
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Lichen Qlgnopilaris (LPP) (Figs 8 , 9J 


1) Classic 

Women> 

\ 

Pruritic, multifocal or 
central alopecic 
patches with follicular 
hyperkeratosis & ery¬ 
thema at hair-bearing 
margin. 

May be 
present. 

2) Frontal 

Post-menopausal 

Frontotemporal reces- 

May be 

fibrosing 


sion often with classic 

present 

alopecia 

(FFA) 

(Figs 10-21) 


LPP at hair-bearing 
margin. Eyelash loss, 
facial papules, and 
body hair involvement 
were associated with 
severe FFA*. 

(eyebrow>). 

3) Graham- 

Adults 

Patches withjollicular 

May be 

Little 

syndrome 


hyperkeratosis. 

present 
(non¬ 
scarring in 
axillary & 
pubic are¬ 
as). 


1. Topical steroid ± IL- 
TAC. 

2. Oral retinoid, pre¬ 
dnisone, HCQ, topical 
cyclosporine. 

3. Oral cyclosporine, 
griseofuivin. 

4. Antiandrogens as 
finasteride & dutaster- 
ide were recently re¬ 
ported to be effec¬ 
tive in treatment of 
frontal fibrosing 
alopecias*. 

5. Pioglitazone** (an 
antidiabetic agent). 










Entity 

Epidemiology 

Clinical 

Scalp 

Non-scalp 

Therapeutics 

Central 

Centrifugal 

Cicatricial 

Alopecia 

( CCCA ) (Hot 

Comb 

Alopecia) 

Blackwomen> 
who use caus¬ 
tic hair_care 
products or 
using "hot 
combs" 
Premature 
desquamation 
of the inner 
root sheath. 

Central scalp; no_n- 
inflqmed, flesh- 
colpred symmetric 
patch. 

Absent 

1. CeaseJ^aumatic / 
chemical hair care 
practices. 

2. TopicaLsteroid + oral 
tetracycline. 

AlojDecia 

mucinosa 

All ages 

Polymorphous dis, 
e.g. erythematous 
plggues with patu¬ 
lous ostia, alopecia 
areqta-like, diffuse 
or complete 
alopecia,... etc. 

May be present; 

rule-out 

malignancy. 

For primary form: 

1. Topical steroid, ILTAC. 

2. Mino_cycline, isotret¬ 
inoin. 

3. Phototherapy. 

Keratosjsfollicu- 
laris spinulosa 
decalvans 
(KFSD) 

Onset in child¬ 
hood 

Co 

Patg.hy, follicular 
hyperkeratosis ± 
perifollicular 
erythema. 

Present, photo¬ 
phobia. 

1. Topical steroid, ILTAC. 

2. Isotretinoin. 


^ vs/ — 

ll)_ Na utrop mflcj 


Folliculitis 

decalvans 

Adults 

Centrql_scalp>, 
grouped_follicular 
pusjyles, military 
abscesses or hair¬ 
bearing margin. 

Absent 

1. Antibiotic ± steroid. 

2. Rifampicin + 2 nd antibi¬ 
otic. 

3. Fusidjc acid + zinc. 

Perifolliculitis 

capitis 

abscendens et 
suffodiens 
(Dissecting 
cellulitis) 

Black men> 

Painful, boggy, con¬ 
tagious dermal alo- 
pecic nodules that 
can spontaneously 
suppurate, sinus 
tracts. 

Follicular 
occlusion triad, 
arthritis 

1. Oral isotretinoin, topical 
isotretinoin + clindamy¬ 
cin. 

2. ILTAC, incision & drain¬ 
age if painful, localized. 

3. Antibiotic, zinc. 

4. Prednisone, dapsone. 


III) Mixed 


Acne keloidalis 

Black men> 

Occipital scalp, firm 
redzbrown oaoules. 
papulopustules, 
nodules & keloidal 
plagues. 

Absent 

1. ILTAC ± antibiotics. 

2. Excision (plaque form). 

Acne necrotica 

varioliformis 

Adults 

4 

> 

Anterior scalp, 
pruritic, tender 
umbilicated pap- 
ules, punched-out 
crusts, varioliform 
scars. 

May be present 

(seborrheic 

areas). 

1. Antibiotics ± topical 
steroids. 

2. Isotretinoin, ILTAC. 

Erosive pustular 
dermatosis 

Elderly 

women> 

Asymptomatic, 
crusted purulent 
plaque. 

Absent 

1. Topical steroid, 
calcipotriol. 

2. Zinc. 
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Pathogenesis* 

There are 5 types of telogen effluvium based on different phases of the hair cycle: 



Inquiry 
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Immediate 

anagen 

release 


Delayed anagen 
release 


Follicles enter telogen prematurely. 




During pregnancy, hairs remain in pro¬ 
longed anagen rather than cycling into 
telogen and postpartum conversion to 
j telogen will result in increased shedding 
; 2-3 months after childbirth. 


Short anagen Shortening of anagen, so dub hairs are 


syndrome 


. released 4-6 weeks after the onset of 
; anagen. 


-- --- - ■■ -,L~- -_—Ji 

Acute telogen effluvium (high fever, sur 
gical trauma, sudden starvation, hemor¬ 
rhage or severe emotional stress) and in 
chronic organic telogen effluvium. 


Postpartum hair loss. 


^PSrUl^ncj in \ /\afe -extensile al^ec^ Wk> 

1 fch o^TCtm ‘ formal X kioffn hx'trs aji-fk 
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Immediate telogen 
release 


Delayed telogen 
release 


Shortening of normal telogen. 


Occurs after a prolonged telogen fol¬ 
lowed by transition to anagen. 

rmsmimM ao iU B unt i ■ ir-j.MUJL W jmum— ■ i m p w mih 
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AGA and chronic idiopathic telogen 


effluvium. 


Using drugs such as minoxidil. 


Occurs seasonally in some 
humans. 
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Treatment algorithm for alopecia areata involving the scalp. 
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